The effects of pre-sintering conditions were investigated on the final density and texture of piezoelectric Bios(Na,K)0.5TiO3 (BNKT) ceramics prepared by the reactive templated grain growth (RTGG) method. Bi4Ti3O12 (BiT) platelets were used as a reactive template for the fabrication of BNKT with a preferred <100> orientation. The application of cold isostatic pressing (CIP) after the in-situ formation of regular perovskite-type BNKT was effective to increase green density before sintering and thus to increase the final density. The CIP treatment after the completion of in-situ conversion from layered perovskite into regular perovskite, however, resulted in sintered ceramics with the lower degree of orientation. The CIP treatment after the partial in-situ formation of perovskite phase produced both dense and highly textured BNKT ceramics.
INTRODUCTION
There have been increasing concerns for the use of ceramic components containing hazardous elements such as Pb. One of the most widely used Pb-based ceramic material groups is Pb(Zr,Ti)O3 (PZT) and related solid solutions, which have excellent piezoelectric properties. Many efforts have been made for the development of leadfree piezoelectric materials . Bismuth-based regular perovskite-type ceramics such as Bio.5Nao.5TiO3 and Bio.5(Na,K)0.5TiO3 (abbreviated as BNKT) were reported to exhibit considerable piezoelectric constants and electromechanical coupling coefficients as lead-free materials. The performances of the BNKT ceramics are, however, still far inferior to those of PZT and related materials.
Grain orientation of piezoelectric ceramics is an effective technique to improve their-properties without. any change in composition. However, the grain-orientation has been known very difficult for a material with a cubic system except that Hirota, et al. succeeded in the preparation of highly textured spinel-type ferrite ceramics by the use of a-Fe2O3 platelets as a topotaxial seed. We proposed a grain orientation method for regular perovskite-type ceramics, the reactive templated grain growth (abbreviated as RTGG). In this processing method, layered perovskitetype (e.g. Bi4Ti3O12, abbreviated as BiT) platelets are mixed with supplementary ingredients and uniaxially aligned by tape casting, and subsequent heat treatment brings the insitu formation and growth of oriented regular perovskitetype (e.g. BNKT) grains. The RTGG-processed BNKT bulk ceramics with highly preferred pseudocubic <100> orientation exhibited higher piezoelectric properties than the conventionally processed ceramics with the same composition"). The in-situ conversion reaction from BiT into BNKT and the development of microtexture during the heat treatment were also investigated for the RTGG processing However, the pre-sintering conditions and their effects on the final texture and density have not been reported for RTGG-processed ceramics. In this paper, we examine the pre-sintering conditions, especially the calcination conditions and subsequent cold isostatic pressing (abbreviated as CIP) before sintering, and discuss the role of the pre-sintering treatment on the texture development and densification of BNKT ceramics.
EXPERIMENTAL PROCEDURE
The target composition for BNKT was fixed as Bi0.5(Na0.85K0.15)0.5TiO3, which was more readily textured than Bio.SNao.5TiO3 with a smaller amount of K substitution 
